Formation of biogenic amines by isolated kidneys of spontaneously hypertensive rats.
Kidneys form dopamine (DA) from L-dopa and serotonin from L-5-hydroxytryptophan (L-5-HTP) via aromatic L-amino acid decarboxylase. We compared the ability of isolated perfused kidneys from adult (20-week-old) spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY) to form these biogenic amines. Renal vascular resistance (RVR) was greater in perfused kidneys from SHR (n = 10) than WKY (n = 8) (p less than 0.01). Slight decreases in RVR were observed during L-dopa infusion but these were unrelated to DA formation. L-Dopa infusion was associated with greater DA output in SHR than WKY in both the renal venous and urinary effluents although the latter did not achieve statistical significance. L-5-HTP increased RVR to a greater degree in SHR than WKY kidneys. This was associated with larger quantities of serotonin in the urinary and venous effluents and greater pressor responses to exogenous serotonin in SHR than WKY kidneys; however, either parameter alone was not significantly increased. Our findings do not support a deficiency of intrarenal DA formation as a pathogenic factor for hypertension in SHR. Biogenic amine formation is as great if not greater in SHR than WKY kidneys and appears to contribute largely to the greater increases in renal resistance seen in SHR kidneys on infusion of L-5-HTP. Enhanced renal serotonin formation may elevate blood pressure, whereas enhanced renal DA formation would favor blood pressure lowering, perhaps as a compensatory mechanism.